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Abstract of JP6084959 

PURPOSE:To increase two-dimensional 
electron gas concentration and to increase 
carrier mobility by so simply modifying as to 
insert an Inlays layer, an Inks layer itself 
having large Inks composition ratio into an 
Inlays channel layer. 

CONSTITUTION: A GaAs. buffer layer 2, an 
Inlays channel layer 3, an Inks channel layer 9, 
an Inlays channel layer 3 f an AIGaAs carrier 
supply layer 4, a GaAs cap layer 5 are 
sequentially laminated on a semi-insulating 
GaAs substrate 1 . A contact of the layer 5 is 
provided and a source electrode 6, a drain 
electrode 7 arranged at an interval are 
provided. A gate electrode 8 in contact with the 
AIGaAs carrier supply layer between the 
electrodes 6 and 7 is provided. Thus, a hetero 
structure of high quality is provided, and 
excellent low noise characteristics are 
obtained. 
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1 

> F-;7G a A s nv -JrWBC&J > H— ^ I n G a A 

s Y^n&tf/ > H— ^ i n a s ^*;vjg&txy 

>H-^I n G a A s ? t t ! J t ■ 

%X&±fc2i*Z<D\Z&mttmo*:'&mV7tA I G a 

A s**U1r#«&»RtffflEA 1 GaAstt'JtM 

WfEGaA s*\v-fM\ZU>#>7 H-*t*fcBH& 

SIEV— H Ix-f >tS«tCDWJC«EoTa9KA 1 
GaAsttU t«»It3 * h-T^y- hmSt 

[§*#^2] gfi«^€>Jefcffl»LfcI nGaAsfv 
*)VM%.ZM n A s^-v^JWgRtfl nGaAsft^ 
JWf&t/A 1 GaAs^^JtM^GaAs^t 
7^5W8W#OT»*«y >H-^A 1 G a A s 
7 ;rJiT&£ £ £ £fta tT5t*^ 1 E»E>S&m 

[§t*E3] AlGaAs^t'Jm^-^t 

n G a P ^ t 'J t W t:f^f ITOS 1 1 5:^ 

[H^4] AlGaAsA # y77l^/>H^In 
Ga P/ty^rBfcftST^fcHclCA 1 GaAs^'J 
-V«*J1&I nGaP^^U^«^Jl»wf^#UT^^^ 
<b t T *Sf*£i 2 E*©Ift«^»Jie«IK&*¥ 

C^*3®5] I nGa AsftWlWl nAsft 
*;i/Ji;&tf I nGaAsfV^W^SaiMl 

2 £V> ttl»3R« 3 lfcVMiffl**4E*OS5«? : »ft 
[^*E6] InAs^^M^ff^nfclnGa 

a s 5 1 v *)imv>m&v>mm&&ffi%.xtez> z 
trzm&m i * wmi** 2 *v>«s!^ 3 av^hri 

M*S7] InAs^^H^$n/tInGa 

A s ^^^H^S^-SlKRoWJiff^M^FS 
3^LT^SCi:^i|$at-rsH*3S6E*roS5m^ft 
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2 

I nGaA s £^T&*il££»«fcTSfH#*l * 
V>teiS &m 2 *lrittH*JH 3 «V^ttM#91 4 ]£V>ttit3S 

js 5 svi«i*i 6 ^wMwtE 7 * wan** 8 mm 

[flttttHIO] ^ir^JWB&tfMrt" £ I n, Gai-i A 
slClfrl*«I nAs&Atty^O. 1-0. 3<7536ST 

10 W*«ll] *t'Jt««IB*«lSt«Al. Ga 
i-x AsOAlAsfiftltx^O-O. 3<D*BET^R 
$nt^5 C £ £«rS<h-r*»#:® 1 ftv* 2 Id 

[i*112] f t^iH^iMS I n, Gaw A 
sl:M5InAsffl^lky^0. 1 — 0. 3 V^mX 

[i$113] InGaAsfv^HWlnAs^ 
**JWBfttfI nGaAsft^»^5a@M 
^7 K««a^6II^WIUfey >P— ^ I n,iGawi As 
^r*;HBRZ*/>K— y I n,iGai-,»AsftW 
IRI//>H-^I nfiGai-TiAsft^M^Sft 
^SUiffclCtt^Uao I n T 2Ga:-T2As«I n,iGa 
i-ii A s tlfcKLT I n A s ©ttStt*«ya >y. Tfc 

* ^t^ittt^iM 1 *Vittf»*« 2 £Vit±|f£ 

* 5 j*v>«is*^ 6 &w*m&m 7 ESansm^i&s 

[0 0 0 1] 

[0 0 0 2] ¥J8&¥»#8*-tfc*JI*V>tt^ 

GaAsl^S i K-tf>^A 1 G a A 
sBd^^^a ■ Xbf^v'YJMS^ EP^GaA 
s/A 1 G a A s • Xt^^vtWSIt 

n#ffil:W-5GaAs JIWfcie^a^ftflEft t>ofc 
40 — ^CTCm^X (2D EG) HWflUft^nSOTr, 
2 D E Gi^^t ^H:Mt^t#M b 7 
jO*HEMT (high electron mob 1 i 
ity transistor) T&£>«, 
[0 0 0 3] J10HEMTH Xfcf^v^V^ftffi 

50 [0 0 0 4] 
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3 

tijtjk<D&m fE*a>HEMTfc*V>Ttt. 2DEGi 
\Zl£W Z-Atz^TX <TZ>&. A 1 G a 

AstAlGaAs tO)^CD^afa^COg$r^:#< f 
£u W6, A 1 G a A s tcfett* A I A s <D&f&lt&*L 

CO 0 0 5] «8bftJ&*&, A 1 GaAsIdt S I H 

•fe>**q¥fi£U MI2Lfci:5trS iOH-If>^SS 
SiiS^D, AlAsOa^M^<L//t«^ d£> 
DXir>*cDig&tf^*rr*&. HEMT(0*«M»tt 

[0 0 0 6] ^<Dmm*m#;*rZ%>(»l}&tlsX. Ga 

a s /a i a s ^\^n«iji^#A, - ^Ttn^^mt^ 

4S3n5ft^i«:G a A s fcJttfcbTJEk:m^£ 
*1 V* InGaAstbtl nGaAs/A 1 G 

aAs^fDiil^nTV^c 

[0 0 0 7] 08HInGaAs/AlGaAs^D 
«!3BSffiVi&HEMTS*T5!««»f«HHT**. 0 
"P. l«¥*fe^feGaAsSS, 2«y>h-^GaA 

A, 4BnIAlGaAs*tU+«*B. BttnfiG 
aAs^t^i, 6ttV — 7fc*FW>^ 

®, 8tey-h^S£^n^n^bTv>£. 

[0 0 0 8] COHEMTCft^X, />K — 7lnG 
aAsft^H3lt 0 CAD -2 0 

0 CA] T&oT. $RlCli I ni Gai-T As (0. 
l^y^O. 2 5) fttm&U nlAlGaAs^t 
U 4 t<D#Bifi«^*J«Sn* 2 D E G 

[0 0 0 9]®*. InGaAsttGaAsl:Mlt 
re8fn2)ftS*ftV> GaAs/AlGaAs 

nGaAsfv *;WBB 3 ifcMStlS 2 D EG0«I 
te, ffi^tDG a A s / A 1 G a A s AfPilf:^^ 
T-f&gffi^iiJO-r^o CCD2DEGSfiC0ifiinH, H 
E M T <D « # «r tt * A ± * S <D fc# «I X & % H £ *1 

[0 0 10] 

y Gai-j As£ftVt& I nAsffl*M:y^t<U 
Ali Gai-i Asfe^t-SAl As*a£fcitx£ 
b£:A i GaAs/I nGaAs'NTDlMf 

Tt>> A 1 GaAs tOKOig^^i 

£\ /ty7 7l (Xfct^fc) T^GaAst 

[0 0 11] ffi?g\ A 1 GaAsfC**tt<5A 1 
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A sif&J&itxfctO. 3OTtU ffc, InGaAsI: 
M6InAsi^)ty«0. 2iltt, ^IT. g 
#K£15 0 CA) ggtlW5 B ^©InG'aAsI 
ommZ. ^fflSJty^f$l:ftotGaAstO 

[0012] I n A s JfijSJty tlnGaAs 

at thews) CO^;!^, afchJl'S**}'* (ph 
10 otolumlnescence:PL) MHZ* 

(Hal 1) 5iSt&mn?»®m (RHEED) 

[0 0 13] rtffl^i. ^aJHI5E»©*Y 

^T^S. 09ttGaAs/l nc Gai-i As/Ga 
As^s^D»itlC^rt^I nGaAsiS^lftl n 

«¥SJBttB««P»B ED 88-94 (198 8) pp 
^ 9—1 4J £#J8D • HtCfeWr. Ndep ttA,^n»ffi 

[ooi4] *&wx\t* ^am^ztertz^j-mft 

JKDm*±g< bT2 DEG8«M»§»6IC»^ 

<hft0, 2DEG««tt+*H::K<* ^T, te*!^** 
[0 0 15] 

» »jg£«&t-£fc&tf>^K] 01tt*^O®S£«f 
ifi-r^^CDHEMT€:S*r^SS«»f^I®ST^0. 0 8 

[0 0 16] @^HEMTffl8l:l6n5HEMT 
(bffl^T^t^tey >F~- 7 I nGaAs^v^JWB 
3«fc7 > H— 71 nAsft*;H9^#lfct21 

coy>^inAsft^9H h 

»UTt>A<, £fc, M^InAs$t}8tni)0 
40 T^<T^ y >F— 71 nGaAsft^83l:tt 
IfcbT I n A s 0ttAJtft**#frV >F— 71 nGaA 

[0 0 17] fiEbfc£C3frS> 
3»ft*«IM»**«ftSI«fc»ViTtt, (l) 
GaAsSfc <«;Ui*Ift«SGaAB«61> ±ICJK 
K]5£g£-fr*:/ >F— 7Ga As Ay7ri 
>H-^GaAs/^77i2) fttf/ > F— -7 I n G 
aAsft*JH («^B;>K-^InGaAs^ 
^13) Rtf;>H-yinAsft*;HI (fl*.tf 
5(7 y >F— 71 nAsftM§9) &tfy>F-7l n 



Kl&llfc*lft&l£^WL£: A lGaAs^tU 
(#JjLfcf S i K-/©niA 1 G a A s 'J tMi 
4) RtfiKf2A 1 G a As** W&t&mtWlM&M<0 
GaAs^t^l (M*«S 1 £ H-^bJtnSG a 
As^^i5) ^tr*S^a«36a:> ffifBA 1 
GaAs^t UtM@tl^«SI©G aAs+t7^ 

i:<DtSjlC^E , Q TiijidA 1 G a A s U ir^f&Jilca > 

[0018] (2) mm (i) iciH>-o joKdtfisn 

ft I nGaAsf^^PMr;i nAs^WBRt; 

I nGaAs^t^H^Al GaAs*t»Jt«« 
JlRt/G aAs^-; zfmtf* ftWFJfttfV > 

H-^AlGaAs/^77i («^«/>K-^Al 
o. 2 8GaD.;6AsA'>77B20) TfeS 21 £ 

[0 0 19] (3) ME (1) (2) fciftUT, 

A 1 GaAstt T Jt*«H6- *5c*^Uir- 
fejBRS-er«OfcifcSI^««S**UfcI nGaP+t 
U^ftM M*BSiH-MnIInGaP*tU 

[0 0 2 0] (4) ME (2) fcft^T. AlGaAs 
;ty77itA 1 GaAs*t'Jt«»i«I nGa 
P/ty7rlt I nGaP+tUt^i (WAtfS I 
H-^niInGaP^tUtMI2 1) 

[ 0 0 2 1] (5) MG (1) *V>tt (2) 
(3) ftV^tt (4) KtH*T» InGaAsft^H 
Rtf I nAsft^JHS^I nGaAsfv^HB* 

[ 0 0 2 2] (6) ME (1) *Htt (2) 

(3) (4) KiH>T\ InAsft^BW 

[0 0 2 3] (7) fiate (6) fctt^T, InAs^t 
*J\fMtMtfti*tUt I nGaAs?t*/MI*6Wll 

[ 0 0 2 4] (8) fl)C (1) 3cV>te (2) 
(3) *Wi (4) (5) (6) 

(7) Klft^T. **U*«»»©T»*V >H-^0 
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[ 0 0 2 5] (9) ME (1) (2) 
(3) ttV>l2 (4) (5) *V>» (6) 

(7) (8) K»V>T, ^^y^e^irU-Vft 

ttJB&H**l!0>I nGa As **A/Cfc*21 fc£4MR 

[0 0 2 6] (1 0) ME (1) l£V>te (2) *V>ft 
(3) (4) £JKH*T, ^-ir*;WB**J*i"* I 

n, Gai., As l£iH*£ I n A s«J«Jtytf*0. 1 - 
0. 3 ©«51TSR$nT^^ 1 & 

[0 0 2 7] (1 1) ME (1) (2) iCtH* 

T, ^tUtMi^t^Ah Gai-iAsCDA 
1 As mgUtxtfi 0 — 0. 3cO«5liTS«^nT^^Cl 

[0 0 2 8] (1 2) ME (1 1) fcRV>t\ ^V*^ 
E£JB/&-r<£InT Gai-y AslCftWI nAsSSS 
JfcytfO. 1-0. 3 0MBT»«£nT&SZlfc*» 

[0 0 2 9] (1 3) ME (1) AV^tt (2) «<r>tt 
a? (5) (6) «Vitt (7) ICtt^T. I nGaA 

s^**;WHRtf I nAs^t^iH&^I nGaAs 
^*>Wi*6ft*8W#*/>H— n,iGai-,i 
Asft^H&^/V^I nrzGai-TaAsft 
*JUHRtf/>F— :/I n,i G ai-riAsft^W 
&ft«ttH#Kf^VbAt3 I n,2Gai-T 2 As«I n T i 
G ai-n A s ttt8l/T I n A s ©ttriStt^yi >yi 

[0 0 3 0] 

[ftuai muz^n^my). *«jBKi*H>Ttt. ft* 

JM8it. EP^vjl— H • y# (pseudo- 

morphic) JgSMSifiCQ I nGaAs5»&M 
^**;MBftlc3E£ I nAs^SftWt^WVJtt 
I nAsOlUiJt^VU nGaAsA^^m 

[0 0 3 1] fiP"^, 16«A^lV^nwS8«©In 
G a A s f t*MB*8ilBtUT«fflL» InAsi 
ffttfc^SV) I nGaAsBtWI nAsi^jfl 

40 I nGaAs^^*;VB*ffl^SC:t^Hj8l"C*»ofclB 

[0 0 3 2] 0 2«01{cab3tHEMT(^tt^>X^ 

[0 0 3 3] 9 *%^Cft5HEMT 

t*£0HEMT / > h f -^ I n G a A s 
5(7 ^v*JHl<0#7 t >S'*;i'#F I Hc I nAsfV*JHi 



(5) 
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[0 0 3 4] M1%* InGaAsttAlGaAsKa 
A s ctO hf&^WftJj&jZc* < » GaAs/A 
1 G a A s ^n«liaKH:ttUT«W*Oi£Ee <3^2I 

2 D E GSSfiiS < 
[0 0 3 5] tC^T, I n T Gai-r A s fcftW"* I 
n A s afttl: y t < t COtlTfiif ©iiEEc co 

^a^te*^<fc£a^ 2DEG»a^*i*:r^s : 

T&<5o £*L>&#6* I nAs iSG aA s KlttfcbTte 
^5^Sc^7 (%) ±%<* GaAsii^AlGaA 
s ill: I n G a A s g^ffil^ t^^lCll I nA 
sO^&0. 3£tT£U InGaAsB©! 

[0036] *^-cte, ttebfcfcc;3rt>69i&a>fc 

G a A s i^A I G a A s 
S£*I0©InGaAsl5:^, CCOInGaAsl 
nAs^jt^^I n, Gai-, Asl^ 
HttInAsd*CDt)0^jfU 

[0 0 3 7] — JKfc. S5«ftWGa As«Slr»WS« 
f#»S}j:SlT8 50 0 [cm 2 /V- s) * 

3 3 0 0 0 Ccm 2 /V • s) SS*?^^ HiWDBhT 
lr>*. ffi-^T* InGaAs0^e»^t^&: 
tfctfeU I nAs*»5ft5f t*J«^»l/fc^ 

ra±-r*. 

[0 0 3 8] 

[0 0 3 9] »— SWBWftWBt-S^OXSftRWr 

3- (1) 

fH?ISXtr^*^^JWJ*S (mo lecular be 
am epitaxy: MB E) fe&mft~?Z> £ 
oT, Httft3^ (10 0) TfcSHMftftttGaAsStR 

l l K*CD#**<M*Wlcj«*$-ii-*. 

/VH-^GaAs/^^Tini^O. 6 Cm 
m) 

/>H-^I no. 2 Gao.s Asft^Bl 3 : 
6 [nm] 

/>H-yinAs^^Hl9 :f$5 [nm] 
J >F— :/I no. 2 Gao.s Asft^l 3 : J¥£ 



4 (nm) 

n£!A 1o.!BGao.T6As^Ut^ft@1 4 : JSS 5 
0 (nm) 

naGaAs^t^"/H 5:100 (nm) 
ffi, ^ t U t MS 1 4 Rr;+ y@ 1 5 i^i n ^ 

1 0 18 (cm- 1 ) tVfr* 
[0 0 4 0] d©OXAOg:PBT> 2DEG4#'f4£*— 
(Hal I) fflfe\Z&-DT&mLtztZ.%. 7 7 
J0 (K) X<D&Wlg.li&l 2 0 0 0 (cm 2 /V • s) . 2 
DEGSffinj #3. 5X1 0 12 Ccm" 2 ) £ 

tiz&mZs ms iz&znzfe%:m\ztetfz> : ? j r*)i' 

H. fiP^, ^P^£ 1 5 (nm) coy >H— no-2 Ga 

o.s As^**)vm*m^ftm&iz)t&'r2>£. 

H&mZO (SO , 2DEG«£n> ^fi4 0 (%) 

[0 04 1] 3- (2) 
M&<D&o\Zl,Ti£f&V1tyx./\\Zl$VT* X^Stt 
£jgffii-£ Jit \Z& D, JP2ffl;U*10 0 (nm) /3 
20 0 0 (nm) COAu G e /Aul&£J£j5£T<5. 
3- (3) 

U7h-*7S^l^-tl:ttoT, AuGe 
/Aui(D/^-Z>^$froTV~XiIl 6&tfF 

w >m® i 7 *mf&tz>o 

[0 042] 3- (4) 

'J Vif s 57 4ffl&\ztk»*V?* V • ^DirXR^Xy 
^>^-#;*£: (CF< +CHFa ) tTSJE^tt^f* 
>»Xyf>y (react ive Ion etch 
30 I n g : R I E) £ £KftO* nUGaA 

s^^Jll 5£Xyf>^bty-b • UtXl 5 
A«T5o 
3- (5) 

y-h • u-txi s A&mf&vftmz-?*? tvxm^ 

^SltlCftD, JPStffAfcf 3 0 0 (nm) coA 1 
3- (6) 

[0 0 4 3] mm<D&5\ZVT&fo-ZT£tcHEMT0>m 
«m»NF$SJ£Lfet^^> 12 (GHz) TO. 4 
5 (dB) ^#^n, *©I9<D?!!#H:1 2 (d 

B) Tife^fco £©»¥S»NF<D«tt* iJEUfcO* 
<D y > H— y I no. 2 GaD.sAsft^H^^ 

v^cJ&&^Jt^UT^2 o (%) coefrg-efc*. 

[0 0 4 4] og4tt*«Wlc»tt*»— SBBWiWRt* 
S»<3E)HEMT«*-rSI««»r«IWH-e*0, il« 

50 v>T^Vircai^t[^ia^«^^^T^^>^^ 
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ZtZZte. />F-^GaAsA*- > ;77S1 2<!:Sfi 
(U(^;>H-^I no.2 Gaj.s Asft^VH 3t 
OBi:y>H- lo.!sGao.rsAsAy77i2 0 

s/V;7ril20)l$(iO. 5 (Mm] T&D, £ 
fc, :/A lo.i5GaD.7sAsA77Tl2 0(0 

»SttO. 1 (Mm] ~C#oT* *tH/TJB— 
/>H-^GaAs;b77il 2<DJf S&H1KIC0. 
6 Urn] t&*J:5K:UT*<5. 

[0045] mifc<D£5\z-?z>m&\z* **ww*at 

$6 (nm] t4 (nm] (D£««»tf«H*l/ > 

no.2 G a o . a Ast 
BTi:A 1 G aLAsfrr>73L2>rtyyrM2 0 £ 
dtld&oT, GaAsJf©*a>«fi-fcitttUTe«1ff 

y 7 7 i^CD b U * MUM" Z> w £ J&*T? £ ^ d £ IC 

«»OH EMT MTMSIWniBre* 0 , Hlfcft 

nIAlo.2sGao,7 5 As^rt l JtMI 
1 4£S i H-yifenil nGaP^t , Jtftl&i2 

[0 0 4 7] I nGaPilt A 1 GaAsIl: 

tfcKUTX^M • A>F • 4r^r^^3WRV»A. I nG 
a A s IBfc»LTfi*WcDJSir»tf «^;»Ktt/h^ < & 
0, to T 2 D E G8S^B*^±TIWJT^^, £ 
InGaPittAlGaAslCJtSU DX 

fot^rt U f £ z: tiffins Zte 

[0 04 8] *OT, InGaP/InGaAsAjP 
*0>T****, fflELfci-SK:* 2DEGig&£ii5g>£ 

tttltf, 8»J©*&* IP^InGaAs^t^VSlSrt 
\Z I nAs^tWBl 9£^#Lfcd£iClfcoXg3B 
SrC0j6lC»Jt^3S^*€r<b, 2DEGiiS£:ii5£> 
*di*^#SOT?IWaP4IWa*«^n, InGaP/ 
I nGaAs^"rD«ifi©fi)ri2*Jjft<D*&*S-r*di; 

[0 0 4 9] 16 tt***^«»*»ra*JKW«:«»-r 
«»<0HEMT*a-r»««(fr«lffiHT*l3* H 1 fc» 



/>H-yino.2 Gati AsftW 
Hi 3rticy >H-^A lAsft*Ail 9*tz:g{c 

[0050] zz.n. ^^**«i*a:-r#*«#ii©* 

ififfl/>H-^Ino,2 Gao.i Asfir^H 
3 : 3 (nm] 
J0 ;>K-^InAsft^Hl9 :J?^5 (nm] 

;>H-yin c .2 Gao.s Asft^Bl3:f$ 

2 (nm] 

/>F— ^1 nAs^t^Hl 9 :JP2 5 (nm] 
SIi;>K-^Ino.2 Ga&. 8 AsfY^Hl 

3 : J^S 3 (nm] 

[0 0 5 1] tta^ttSM^.a-tirfc^JiS 
*C*r£&* I nt.i Gao.a AsfY^gl 3 
If I n A s ^^r^)Vm 1 9 ©JPSfcttfflR*** 

0, |}B**#!li:*tffc5 (nm] sawaranr**. 

^ *SLft#S&. 5 (nm] 

flC^U^SutliSiT^O, J;D*<G)2DEG 

$ I n A S ^y^Jim 1 9 fc*Brr*K:tt. XfcJVtrV. 

WAfril 0 (nm] —15 (nm] St^tS^t^ 

[0 0 5 2] ttE9£JKMtt. WEl/fc-lMfJE»ft*# 

nAs/I nGa A s^B«ta£fflV>TV>* 

X, I n A s ft ^H^tfrt^ 2 D E G^)l (89 
30 -£) £±^<, -tl/T* InGaAsff^VI^ff 
-f*2DEG(DS («-&) £/J>3<-r* 

JB2 0 (%] sa^iB^-rSJlii^T**. 

[0 0 5 3] H7tt*»M^«tt**H*tfi«&«l»'r 
*»OIIEMT*XTI!«W*HBIJfifH"C*t). 1 fcR 
ViT«V>feE^inE*ttH«»**T^*V>ttHU« 

5t215H JB-**«tra«> ;>H-yGaAs;t 

-;77il 2 (hStSiftlCOy >H — ^1 no. a Gao.s A 
47 sft^JUl 3 t<Dm\ZjyY— 7 A lo.25Gao.76 
AsAy77l2 0&*iflfc^ Rtf. t n 
m3 <DS>Y — 7l nAs^^^JVmi 9 £JPS 1 0 
(nm] ©;>H-^lni.< Gao.« Asft^l 
2 2 KftSbfc&fc:**. 

[0 0 5 4] *ia*lK«<Dtt?BT J bjfi'<fc«k'5«C, I n 
A s ^*;i/Jf#J¥2 5 (nm] fiUTCfik InAsf 
**;VB£jfefr'f"*2DEGa«4: I nGaAsft^ 
)VM tefeft-t* 2 D EGfiStffll*^^tl/i 
5. ^OJP.fite. 2DEGO*»Hiac©a5S>&^I©lt* t 
50 9#IS10 (nm] —15 (nm] tfcZfrZn&Z. 
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(7) 

11 

i n As^v^jvmnm^tem&mm&i&fi-c&^z 

n G a A s ^^*^JB«©3B«ifcCfi'^W'TB;JHH»* 

Ttt* InAsMMO. 4W^tl:ft^T, J* 
$#10 Cnm) T$5Ino.< Gao.e As^tW 
|22£Ino. 2 Gao.sAs^t^HUiDMi:^ 

[0 0 5 5] 

#&®K:JH>Tte, I nGaAsft^iHl:I nAs 
mj53cJt^€T^ I nGaAsi4>I nAsifOt)^ 

?P;fr£ii:fc;*i*££2:)0^tB^&D> 2DE 

<i*u-rs. 

[0W<z>ffi#fcSft9i] 

[01] *%^(7)]MMS:«I5£t-S^COHEMTS:STS 

gB<jg8T<BIS0Tfc£o 
[0 2] HllC*UfcHEMTfciHtax**=1r--/t> 20 

[S3] *»ia^»»«>*— *K«s*H»-r5a<oHE 
[04] #»iat*»stBz:*js«i&«wa-r*ft<oHE 

[0 5] **^^tt*»=*lfi«&«»K"r**©HE 

M T £*i-M8«K«fflErcfc * • 
[0 6] *«qat»Jta*E*»«**Htti"*»«>HE 

M T ***««ffl»HMBf ETC* - 
[0 7] **18^*»«»«H*lfi«l&*ttt-*»a)HE ^ 



8^¥6-8 4 9 5 9 

M T &STSS&3J8HBIM0T& 5 . 

[0 8] I n G a A s/A 1 GaAsAfPii^ffl^ 
fcHEMT £«?-K««J*r«BBIBT ifc £ • 

[09] GaAs/Int Gai-i As/GaAs^r 
nUtififctBt* I nGaAsSSSIilt I nWxt 

1 ^agSGaAsSfi 

2 ;>K-yGaAs;V;77i 

3 />H—^I nGaAs^t^i 

4 niAlGaAs^tUtiteB 

5 nilGaAs+ty'/i 

6 V-Xfg 

7 FK>tS 

8 y- h«S 

9 />F-^InAsft*^B 
11 **6»ttGaAsafi 

1 2 />H^GaAs/b77l 

13 y>H— ^Ino.i Gao.s Asft^H 

1 4 niAh^aGao.TBAs^tUtra 

15 nSGaAs^y^l 

1 6 y-x^i 

17 fu-t 

is y-bm® 

1 9 />F— !/I nAsft^H 

2 0 P^A lo.25Gao.7sAsA^7rI 
2 1 SI H— zfnM I nGaP^tUtifei 
22 />F— :/Ino.4 Gao.e Asft^JH 
Ec fe^ffCDig 
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^H¥6-8 4 9 5 9 
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[02] 



WM * * $ <D H E M T £ -T BHi IB H 




3 
9 
-3 




8 



L — a — 4JJ vl*— 



3 9 3 



1 :¥*»&GaAs** 

3 : I aG a A b^**>WB 
4*. AIGaAa+Y'J ir«ft* 
5 : GaAB*+y^| 

6 : y-Al 

7 : KW 
8 

g : IaAafif */vfB 



2 : GsAs^v 7rJ8 

3 : I n G a A s f-***^ 

a : H&fc 

9 : I aAsflrM 




12 



11 



2 1 : I aGaP**y*WOT 
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(9) 



4#SI¥6-8 4 9 5 9 



[03] 



[04] 



15A 




TISS'&G a A s &fc 
G a A 6 7 7fl 
I n c a G a „ , A a 



A1 c. i« Ga o. ,*A a 



1 1 : 
i 2 : 
l 3 : 
i 4 : 

15 :GaA8*ty^a 

i 5 a : y- f ■ y * 
l 6 : v-*ma 
l 7 : Ki/'f^tffi 
i 8 :y-h*ffi 

19:1 aA«ft**S 



6 8 7 
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(10) 6-84 9 59 



me] [07] 




19 : IiAs^t* 



22:/>K-rin ll Ga li ,Asft 



(11) 



SPIf 6-849 5 9 



W8] 



[09] 



I nGaAs/AlGaAfiAfofllfi^fcHEMT 



GaAs/I n,Gi lM AB/GiAi^n»» 




: A l GaAs+tytftJfeJi 
5 : G a A v 
6 : V— 
7 : F W 
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at 
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- \ 

- \ 
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10 r 



10 L 



° o <-ltf° 

A -10" 
• -10 12 
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8 : y- 
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